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Findings from studies guided by Problem Behavior Theory have drawn attention to a syndrome of adolescent problem behavior. Specifically, these studies have shown that risky behaviors tend to be interrelated rather than being a collection of independent activities. The present article proposes to extend Problem Behavior Theory to include adolescent risk perception. Specifically, it is proposed that adolescent risk taking is, in part, influenced by young people's perceptions and attitudes concerning the riskiness involved in a certain activity.
The present study employs a psychometric paradigm that has been widely used to investigate perceived risk. This approach uses psychophysical scaling and multivariate analysis to produce "cognitive maps" of risk perceptions (Slovic, 1987) . Within this paradigm, people makequantitative judgmentsabout the riskiness of various hazardous activities and technologies.
These judgments are then related to judgments about a number of risk characteristics that have been hypothesized to influence risk perceptions.
A variety of studies of risk perception have been conducted within the psychometric paradigm (Johnson & Tversky, 1984; Slovic, Fischhoff, & Lichtenstein, 1979 , 1986 among others) . Although the results of these studies have sometimes differed, there has been enough consistency across studies to distill some generalizations about perceived risk. Central among these is that perceived risk is quantifiable and predictable (Slovic, 1987) .
The earliest psychometric surveys by Fischhoff, Slovic, Lichtenstein, Read, and Combs (1978) and Slovic, Fischhoff, and Lichtenstein (1979) asked people to rate 30 different activities and technologies with regard to their perceived riskiness. In addition, survey respondents were asked to judge each of the 30 hazards with regard to nine characteristics which were though to
Benthin, Slovic, Severson / page 6 be important for the way people perceive risk. These characteristics were (a) whether the risk is assumed voluntarily or involuntarily; (b) whether the risk of death from the hazard is immediate or delayed; (c) whether the risks are known to those exposed; (d) whether the risks are known to science; (e) whether risks from the hazard can be controlled by the individual; (f) whether the risk is new (unfamiliar) or old (familiar); (g) whether an accident is likely to kill one person at a time (chronic) or large numbers of people at once (catastrophic); (h) whether the thought of the risk evokes a feeling of dread and (i) whether an accident caused by an activity is likely to result in fatalities. Respondents were asked to rate each of the 30 activities and technologies on all nine characteristics using a seven-point bipolar scale. The nine characteristics were found to predict whether a particular risk was acceptable (Slovic, Fischhoff, & Lichtenstein, 1979) . Another of the findings in these studies was that the concept "risk" has different meanings for experts than for laypersons (Slovic, 1987) .
The present study is the first attempt to employ the psychometric paradigm to assess how young people think about risk. The results will indicate whether the quantitative assessment methodology that has successfully predicted risk perceptions and social response to risk in college students and adults can be successfully applied with adolescents. In addition to describing perceptions quantitatively, the present study will examine the relationships between perceptions and self-reported participation in high-risk activities.
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Of those participants who indicated gender, 25 were females and 15 were males. Their mean age was 15.5 years (range 14 to 18). Each person was paid $10 for participation.
Procedures. Parent permission slips were sent home with the students three weeks before the data were collected. All participants returned the permission slips. Subjects responded to a self-report questionnaire after school at a local research institute. On average it took 30 minutes to complete the questionnaire. Participants were assured of complete confidentiality in the treatment of the data and were asked not to write their names on the questionnaires.
Design. Quantitative judgments were made for 30 risk behaviors. As indicated in Table   1 , these behaviors included 11 items considered to represent problem behaviors (e.g., smoking marijuana, using cocaine, etc.) and 19 items representative of what might be considered socially approved risk-taking behaviors (e.g., swimming, riding a bicycle, etc.). The goal in selecting these items was to provide a comprehensive context in which to compare and evaluate risk perceptions. Items were selected according to several criteria including prevalence, popularity and presumed importance from a risk standpoint. Some of the items, however, pose much greater risks than others (e.g., using crack vs. ingesting caffeine). The risks from engaging in sexual activity were rated separately for risk of pregnancy and risk of disease.
Insert thought that the risks of having sex are particularly well known among young people. In addition, our respondents thought that the risks of sex are about as controllable as risks from sports and swimming and more controllable than the risks from driving a car.
Insert Table 3 about here Mean evaluations for two types of risk associated with sexual activity (risk of pregnancy and risk of disease) showed that risks from pregnancy (5.56) were perceived to be better known than risks from disease (4.88; p < .01) and that the risk of disease (5.73) was more feared than the risk of pregnancy (4.95; p < .01). Our respondents perceived their peers to be at more risk
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Intercorrelations Among Activities
Based upon their confidential self reports, each respondent was categorized as someone who did or did not participate in each of the activities. These dichotomous categorizations were then intercorrelated across the 41 individuals. Table 4 presents these intercorrelations for 11
high-risk activities.1 A positive conelation between a pair of activities indicates that people who engage in one also tend to engage in the other. The finding that 50 out of 55 correlations among the 11 high-risk activities were positive, strongly suggests a syndrome of problem behavior. For example, young people who were found to drink alcohol were also relatively more likely to smoke cigarettes (r=.32) and to use marijuana (r=.57). Unprotected sexual behavior was associated with use of snuff and drug taking. A high conelation was observed between the use of "uppers" and the use of cocaine. Use of crack is the only activity that showed negative conelations with other behaviors, and these conelations were quite small.
Insert Table 4 about here 1 These conelations were computed by coding the four frequency categories on a 1-4 scale.
Note that there were two distinct questions pertaining to sexual activity. One question asked how frequently the respondent had engaged in sex during the previous six months. The second asked about frequency of unprotected sex, defmed as sex without a condom.
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Comparisons Between Participants and Non-participants
There were a number of strong differences in the perceptions of those who participate in an activity and those who do not. Generally participants reported greater knowledge of the risks from the activities they perform, less fear of those risks, less personal risk, less risk to peers, greater benefits relative to risks, less seriousness of effects, more personal control over the risks, greater peer pressure, less desire for regulation, less ability to avoid doing the activity and higher perceived participation rate by peers.
Despite the small sample sizes in the participant and non-participant groups, many of the differences for high-riskbehaviors suchas excessive consumption of alcohol, smoking cigarettes, using marijuana, and engaging in sexualactivity, were statistically significant, as shown in Table   5 . Similar patterns of differences were also found for socially approved risk taking such as climbing, skateboarding, and skiing.
Insert Table 5 about here
Factor Analysis
The interconelations among all 14 of the risk characteristics (personalrisk, risk to peers, etc.) were subjected to a principle component factor analysis. The analysis produced two unconelated factors, with the first factor accounting for 68% of the variance among the risk characteristics and the second factor accounting for 15% of the variance. After varimax rotations the pattern of factor loadings indicated that Factor 1 was primarily determined by
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Benthin, Slovic, Severson / page 12 perceived risk, fear, and perceived seriousness of consequences, whereas Factor 2 was determined by admiration and knowledge and, to a lesser extent, peer influence. We have chosen to name Factor 1 "Risk" and Factor 2 "Admiration." It is interesting to see that knowledge loads highly on the same factor as admiration. This reflects a conelation of .49
between the means for these two characteristics across the 30 activities. The most admired activities (driving, contact sports, skiing, and sex) were also judged to have risks that were relatively well known, and many of the least admired activities (eating disorders, use of pain relievers) were judged to pose risks that were not well known.
Factor scores were computed for each of the 30 activities by weighting the ratings on each risk characteristic proportional to the importance of the characteristic for the factor and summing over all characteristics. This weighted sum gives a particular activity a score that is an amalgamation of its ratings on the variables that define the factor. The factor scores for each activity are plotted in Figure 1 . As one moves from left to right in the space, the activities are judged to be more risky to self and others. As one goes from the bottom to the top of the space, the activities are judged to be more admired and better known. It is interesting to note that many of the most dangerous activities (upper-right quadrant; both actual danger and perceived risk) are as highly admired as the more socially approved forms of risk taking (upper-left quadrant).
Insert Figure 1 about here
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Benthin, Slovic, Severson / page 13 DISCUSSION One message in these data is that a methodology which had previously been used to investigate perceived risk only in college students or adult populations can also be used with adolescents. Although the present results need to be generalized with caution because of the small, self-selected nature of the sample, the finding that the results were orderly and meaningful leads to the general conclusion that we have developed a useful psychometric instrument to investigate how adolescents view risk.
One important finding from this study is that actual participation in risky activities is related to very distinct cognitive and social factors . From a cognitive perspective, people who engage in the activity report greater knowledge of risks, less fear of risks, less risk to self and others, less seriousness of effects, more personal control over risk, less ability to avoid the activity and higher participation in the activity by others. The finding that those who participate in a given activity also perceive a generally higher participation rate is consistent with the availability heuristic that has been found to determine judgments of frequency and probability (Tversky & Kahneman, 1973) ; By this heuristic, the estimation of the frequency of a behavior is mediated by the ease with which instances or associations of the behavior can be brought to mind through imagination or recall. Obviously, participants in an activity would have greater ability to recall or imagine the activity being performed.
From a social perspective, participants report greater peer influence, less desire for regulation of the activity by authorities and greater benefits relative to risks. The importance of peer influence has long been acknowledged as a major variable in adolescent risk taking. For
Benthin, Slovic, Severson / page 14 example, Jessor and Jessor (1975) found that young people who engage in high-risk behavior perceived greater support for their risk taking behavior from friends and also reported having more friends who engage in such behavior. The finding that risk taking may actually provide benefits for the young person requires specific attention. Although it has been suggested that engaging in risky behaviors may serve a variety of functions from leading to social maturity to establishing identity (Baumrind, 1987; Irwin & Millstein, 1986; Jessor, 1984) , it is still unclear why certain behaviors yield relatively high benefits for some teenagers whereas they remain less attractive for others. Jessor (1984) points out that some young people may use excessive risktaking behavior as a way to achieve goals that may seem unattainable otherwise. For example, risk taking may be seen by the adolescent as an effective way to gain independence from parental control.
It is also notable that results from this study point to a problem behavior syndrome. In other words, young people who engage in one form of risk taking behavior (e.g., excessive use of alsochol) are relatively more likely to engage in another (e.g., smoking cigarettes). These results are in line with previous research, suggesting that problem behaviors during adolescence tend to be intenelated rather than being a collection of independent activities (Biglan, Wendler, Wirt, Ary, Noell, Ochs, French, & Hood, 1990; Donovan & Jessor, 1985; Jessor, 1984) .
The finding that those who engage in risky activities tend to perceive the risks as well known, raises questions about the potential effectiveness of information and educational programs designed to discourage young people from engaging in risk-taking behaviors. Do adolescents actually have adequate risk information? Do they simply have a general idea that
Benthin, Slovic, Severson / page 15 the activity is dangerous, or are they actually knowledgeable about specific risks? Do they understand that certain risks may apply to them personally and do they know how they can protect themselves from potential harm if they engage in risky behavior? Finally, will they ignore information or education programs on the grounds that they think they already know the risks?
The finding that participants in high risk activities thought that they could control the risks but at the same time believed they were unable to avoid the activity is also intriguing.
Why do some young people believe they cannot control their engagement in an activity, but, once involved, believe they can control its risks? The former belief may stem from sensitivity to peer pressures which may be hard to resist. The latter belief may point to a "personal fable" of uniqueness and immortality, which has been said to be a typical dimension of adolescent thinking (Seltzer, 1982) . So far, the notion of a personal fable has not been empirically verified and future research needs to determine whether such a fable actually exists, whether it is part of a normal developmental course in adolescence, and whether it is more pronounced in some young people than in others.
Many other future directions are indicated for this type of research. It would be interesting, for example, to investigate whether young people differ in their perceptions of risk from adults. Although such a difference is generally presumed in the adult population, it has yet to be empirically verified. It may well be that young people are similar to older people in their perceptions of risk and that perceived differences derive from the fact that certain activities
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Research is particularly needed to determine why young people who participate in highrisk activities differ from their nonparticipating peers in their perceptions of the risks and benefits of these activities. Longitudinal studies are needed to assess the development of perceptions and to determine if the perceptions associated with risk-taking behaviors occur prior to engagement in the behaviors (and thus can be used to predict the onset of these behaviors).
An alternative hypothesis, suggested by dissonance theory (Festinger, 1957) and also testable longitudinally, is that the behavior drives the perceptions, rather than vice-versa. Adolescents who participate in high-risk activities may be motivated to reduce dissonance or rationalize their actions by making their beliefs consistent with their behaviors.
Research might also examine the relationship between adolescent risk taking and the development of formal operational thinking characterized by the ability to think abstractly (e.g., about risk) and to apply hypothetical and deductive reasoning (Inhelder & Piaget, 1958) . Damody (1991) , for example, found that adolescents deficient in formal reasoning ability were less able to plan ahead or delay gratification.
Another hypothesis in need of testing is that repeated exposure to a stimulus is a sufficient condition to enhance an observer's favorable attitude toward that stimulus (Zajonc, 1968) . Thus adolescents whoare frequently exposed to risky activities (e.g., via thepeer group) may come to perceive these activities as less threatening than those who are not as frequently To what extent are the benefits or pleasures provided by this type of activity greater than the risks associated with it? (1 = risks much greater than the benefits; 7 = benefits much greater than the risks)
SERIOUSNESS OF EFFECTS
If an accident or something bad happened because of this activity, would you expect the harmful effects to be mild, or serious? (1 = very mild harm; 7 = very serious harm) (Table continues) Note: In some cases, high ratings are associated with low perceptions of the quality (e.g., personal risk). The labeling of each scale is given in Table 2 . 
